Poecillastrin D (2) was isolated together with poecillastrin C (1) from the deep sea sponge, Japsis serpentina. Its structure was elucidated to be that of a macrolide lactam by spectroscopic methods. These compounds showed potent cytotoxicity against various tumor cell lines.
Key words: cytotoxic metabolite; marine sponge; macrolide lactam A variety of biologically active metabolites have been isolated from marine sponges. 1) Because of the resemblance of the structures of sponge metabolites with those of microbial metabolites, a large part of the polyketides and non-ribosomal peptides from marine sponges are considered to be produced by their symbiotic microorganisms. 2) This idea is supported by the identification of a biosynthetic gene cluster for onnamides in the bacterial metagenome library obtained from the marine sponge, Theonella swinhoei.
3) The microbial production of sponge metabolites is also implied by the isolation of identical compounds from taxonomically remote sponge specimens, an example of which is the chondropsin class of metabolites. 4) Chondropsins/poecillastrins have been isolated from sponges of the Poecilosclerida (Chondropsis and Psammoclemma), [4] [5] [6] Astrophorida (Poecillastra), 7, 8) and Dictyoceratida (Ircinia) orders. 9) Chondropsins have attracted the attention of organic and medicinal chemists because of their potent cytotoxicity due to the inhibition of vacuolar-type (H þ )-ATPase (V-ATPase) which is an emerging target for the development of therapeutic agents. 10, 11) In our screening for cytotoxicity of marine invertebrates, a crude extract of the marine sponge, Jaspis serpentina (order Astrophorida), exhibited potent activity. We have isolated from the extract a new chondropsin derivative termed poecillastrin D (2), together with known poecillastrin C (1). Extraction and purification. The sponge (1.0 kg-wet weight) was extracted with MeOH (2-liter Â 3), EtOH (2-liter) and acetone (2-liter). The combined extracts were concentrated and partitioned between Et 2 O and H 2 O. The Et 2 O layer was further partitioned between nhexane and 90% MeOH. The aqueous MeOH fraction was separated by ODS flash chromatography with an MeOH/H 2 O and MeCN/H 2 O system. The fraction eluted with 70% MeCN was subjected to three rounds of reversed-phase HPLC [1st: Inertsil ODS-3 column ((GL Sciences, Tokyo, Japan) 20 Â 50 mm; 70-100% MeOH containing 0.05% TFA; UV detection at 254 nm; flow rate of 9.0 ml/min over 40 min): 2nd: Luna phenylhexyl column ((Phenomenex, Torrance, CA, USA) 20 Â 250 mm; 80% MeOH containing 0.05% TFA; UV detection at 254 nm; flow rate of 9.0 ml/min); 3rd: Luna phenylhexyl column (10 Â 250 mm; 48% MeCN containing 0.05% TFA; UV detection at 254 nm; flow rate of 2.0 ml/min)] to furnish poecillastrin C (1, 1.6 mg) and poecillastrin D (2, 0.7 mg) each as a colorless solid. 
Results and Discussion
The extract of J. serpentina was subjected to a solvent partition scheme. Cytotoxic activity was concentrated in the aqueous MeOH layer which was subjected to bioassay-guided fractionation by ODS flash chromatography and three rounds of reversed-phase HPLC to afford poecillastrin C (1, 1:6 Â 10 À4 % yield based on wet sponge) and poecillastrin D (2, 0:7 Â 10 À4 % yield based on wet sponge).
Poecillastrin C (1) showed a pseudomolecular ion peak at m=z 1451 (corresponding to ½M þ Na þ ). The 1 H-NMR spectrum indicated the presence of 18 methyls, nine methylenes, 10 methines, 14 oxygenated methines, three nitrogenous methines, and 13 olefinic protons, which were reminiscent of chondropsins. A detailed analysis of the 2D NMR spectra (COSY, TOCSY, HSQC and HMBC) allowed us to assign the structure of this compound (Table 1) . While this manuscript was in preparation, the same compound has been reported under the name of poecillastrin C.
8) The identity of the The second compound showed the pseudomolecular ion peak at m=z 1465, and its 1 H-NMR spectrum was almost identical to that of poecillastrin C. An inspection of the HSQC spectrum revealed the presence of two methoxy signals ( 3.22 and 3.23). This compound was therefore suggested to be a mono O-methylated product of poecillastrin C.
An extensive 2D-NMR analysis of poecillastrin D (2), including COSY, TOCSY and HSQC data, resulted in the identification of nine 1 H-1 H spin systems (Fig. 1) . The HMBC spectrum permitted us to link each substructure, and also enabled us to locate the two methoxy group at C-15 and C-50 (Fig. 1) . Methylation of the C-50 hydroxyl group is consistent with the significant down-field shift of C-50 ( 92.9; 84.0 in 1). Due to the paucity of material and the significant signal broadening in DMF-d 7 , the linkages of the partial structures through amide bonds have not yet been proven. However, considering the almost superimposable 1 H and 13 C chemical shifts for 1 and 2, except for the regions around C-50, we propose that 2 is the methyl ether of 1 at the C-50 hydroxyl group.
Poecillastrin C and D showed potent cytotoxicity against both the P388 murine leukemia cell line and HeLa human uterine cervix carcinoma cell line. The IC 50 values for poecillastrin C against P388 and HeLa cells were 8.0 ng/ml and 16 ng/ml, respectively, and the IC 50 values for poecillastrin D against P388 and HeLa cells were 18 ng/ml and 36 ng/ml, respectively.
Chondropsin class of macrolide lactams are a novel class of V-ATPase inhibitor. So far, eight congeners, chondropsin A-D, 73-deoxychondropsin and poecillastrin A-C have been reported. [4] [5] [6] [7] [8] [9] Chondropsins showed a sub-mM order of cytotoxicity against various tumor cell lines. Poecillastrins are characterized by the presence of methoxylation at C-15. Due to the small sample sizes, the cytotoxic activities of poecillastrins A-C have not been accurately determined. We have, however, demonstrated poecillastrins C and D to be potent cytotoxins, implying that the presence of the 15-OMe group and the methyl ether formation of 50-OH did not significantly affect the potency of the cytotoxicity of this group of compounds.
